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The literature shows that divorced, separated, and widowed individuals in Africa are at significantly increased risk for HIV. Using nationally representative data from 13 countries in Sub-Saharan Africa, this paper confirms that formerly married individuals are at significantly higher risk for HIV. The study goes further by examining individuals who have remarried. The results show that remarried individuals form a large portion This paper-a product of the Human Development and Public Services Team, Development Research Group-is part of a larger effort in the department to understand the determinants of the HIV/AIDS epidemic. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at ddewalque@worldbank.org.
of the population-usually larger than the divorced, separated, or widowed-and that they also have higher than average HIV prevalence. This large number of high-risk remarried individuals is an important source of vulnerability and further infection that needs to be acknowledged and taken into account in prevention strategies.
Section 1: Introduction
One of Africa's most challenging problems is the HIV/AIDS epidemic ravaging the continent.
There has been extensive research done on different aspects of the epidemic to try to understand the reasons it has spread so extensively and how to best target prevention efforts. A great deal of evidence from a variety of contexts shows that divorced, separated, and widowed individuals in Sub-Saharan Africa have an increased risk of being infected with HIV. Less has been written about what happens to these widows and divorced individuals (Caldwell 2007) . If they have a high likelihood of being HIV positive and they are reinitiating sexual activity, it is important to consider their next steps after divorce or widowhood when trying to understand the way HIV may be spread.
Using nationally representative surveys across 13 African countries, this paper will investigate the proportion of those divorced, separated, and widowed that remarry and their risk of HIV infection. In order to better understand the magnitude of the problem, we compare the number of individuals and the degree of HIV prevalence of those remarried to formerly married individuals. Using multivariate regression analysis, we also analyze possible confounding factors to establish that the increased HIV prevalence of remarried individuals is truly associated to remarrying and not some other variable. We conclude that, in almost all of the countries examined, there are high rates of remarriage and these remarried individuals have significantly higher rates of HIV prevalence than the adult population in general and than other married individuals. We do not claim that the association between remarriage and HIV infection is causal as clearly the causality is more likely to run from HIV infection to divorce or widowhood and then remarriage. But we stress that remarried individuals constitute a large segment of the population that is highly vulnerable to HIV/AIDS but has not been clearly identified as such by existing prevention efforts.
Section 2: Literature Review
The increased risk of being HIV positive for widows and those divorced or separated is well documented in a number of studies. Naibutu et al. (1994) find an overall HIV prevalence rate of 8.2% in a rural population in Uganda but then a twofold increase of infection risk in divorced or separated individuals 25 or older compared with those currently married. In the same study area, 10.1% of the population was divorced or separated at the time of the survey in 1989/90. 15 years later, Lopman et al. (2009) show in a study in Zimbabwe that the prevalence of HIV among widowed men was 54% and widowed women was 63% compared to married men who had never been widowed at 19% and married women who had never been widowed at 28% .
Many other studies have found that individuals who are divorced, separated or widowed have a higher risk of contracting HIV (Nunn et al. 1994 , Gregson et al. 2001 Gresenguet et al. 2002; Boerma et al. 2003; Porter et al. 2004; Bongaarts 2007; Mermin et al. 2008; Reniers 2008; Boileau et al. 2009 ).
The HIV prevalence rates among widowed and divorced individuals become even more alarming when we examine the pervasiveness of divorce and widowhood in Sub-Saharan Africa.
In a rural area of Tanzania, 5% of men and 10% of women were divorced or separated at the time of a survey interview (Boerma et al. 2002) . These numbers may not seem very high; however, among those married at the time of the interview, 44.8% of men and 33.9% of women had been divorced at least once. 11.1% of men and 5.6% of women had a least two broken marriages. Boileau et al. (2009) found similar results among rural women in Malawi; by the follow-up interview, 6.4% had gotten divorced or separated and 4.8% had been widowed in the previous three years. However, 34.4% of the women in the study had been divorced at least once during their married life and 9.8% had been widowed at least once. In another longitudinal survey, 32.5% of women and 28.6% men were divorced or separated and 7% of women and 4.3% of men were widowed (Reniers 2008) . The findings in this study come from the Malawi married women and their husbands who were interviewed four times over the course of eight years. Overall, the evidence indicates that not only is the HIV prevalence rate for widowed, divorced and separated individuals very high but also, in some cases, over a third of those married have been divorced or separated and between 5 and 10 percent of those married have been widowed.
A sizable proportion of those who have been divorced or widowed remarry. Because such a large percentage of those who are widowed or divorced are HIV positive and so many remarry, this creates a scenario whereby HIV potentially spreads within marriages. report that of the men ever married in their survey, 137 out of 379 men (36%) had been widowed or divorced at least once. However, at the time of the survey, only 22 were currently widowed or divorced while 111 men had remarried at the time of the survey. For women, 176 out of 524 (33%) had been widowed or divorced at least once. At the time of the survey, 69 were currently divorced, widowed or separated while 125 had remarried. In a study focused on women in rural Malawi, where between 40 and 65% of marriages ended after 25 years, remarriage was almost universal with over 40% of women remarrying within two years, 75% of women remarrying within five years, and 90% remarrying after ten years (Reniers 2003) .
Also demonstrating that divorce is common in rural Malawi, Bracher et al. (2003) finds that after five years, between 14 and 26 percent of first marriages ended in divorce, depending on the region. These percentages increase over time; after 15 years, between 31 and 49 percent of these couples had gotten divorced. Another study showed that 34% of males of a sample in Tanzania and 28% of females had previous marriages that ended in divorce or widowhood. It is important to note that these individuals had a higher HIV prevalence rate than those who had not remarried .
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Some studies show that women are less likely to remarry than men, though most focus on widows rather than divorcees. One study in Uganda showed that 65.1% of widowers remarried compared to 27.3% of widows but that both widows and widowers whose spouse died of HIV were more likely to remarry than if the spouse had died of other diseases (Ntozi 1997 ).
However, preliminary evidence from a more recent study in Tanzania indicates remarriage is significantly less likely for HIV positive women. It is also less likely for HIV positive men but the difference is not significant (Gregory et al. 2007 ). Another study gave evidence that more women than men were currently widowed or divorced, most notably among the oldest age group where 22% of women had not remarried but only 5% of men had not remarried . One possible reason for fewer women remarrying is that cultural norms making remarriage likely for widows have been changing. 37.8% of respondents in a qualitative study in Uganda said that the tradition of widow inheritance by relatives of the deceased husband is no longer practiced due to fear of HIV (Mukiza-Gapere and Ntozi 1995).
In remarrying, these widowed and divorced who are more likely to be HIV positive also could infect their new spouse. Within marriage, intercourse is generally more frequent than outside it so there are more opportunities to infect the new spouse with HIV (Bracher et al. 2003; Clark 2004) . One way to prevent these new spouses from becoming HIV positive is to use a condom. However, based on one nationally representative sample in Uganda, condom use within marriage is uncommon. This study showed that condom use increased when the subjects knew one partner was HIV positive, but most individuals in this study did not know that they were infected . Other studies support the finding that condom use within marriage is uncommon, even within discordant (when one spouse is HIV positive and the other is not) couples (Biraro et al. 2009; Allen et al. 2003) .
Because of this possibility of spreading HIV to new spouses, it is all the more important to better understand this remarried segment of the population. Section 3 of this paper will explain 6 the data sets and methodology. Section 4 describes the results in detail. Section 5 is a discussion of the results and section 6 concludes.
Section 3: Methodology
The analysis is done using data from nationally representative and comparable surveys from 13 Table 1 also includes an analysis among only currently married individuals. It compares the HIV prevalence among those currently married that have only been married once and among those currently married who have been married more than once (remarried). Table 2 refines the analysis from Table 1 with results from bivariate and multivariate logistic regressions, displaying results as odds ratios. First, unadjusted odds ratios for HIV infection for remarried individuals compared to individuals, who have married only once are presented, followed by adjusted odds ratios. These multivariate regressions adjust for age, education, wealth, urban location, religion, ethnicity, and polygamy as potential confounding factors. In Côte d'Ivoire, Lesotho, Rwanda, Tanzania and Zimbabwe, no information about ethnicity was collected and in Lesotho, there was no information about polygamy. It was therefore not possible to adjust for these factors in these countries. The adjusted odds ratios for HIV infection for different marital status' are presented with single individuals serving as baseline. Table 1a shows the percentage of formerly married individuals among all adults. In the majority of countries, the widowed, divorced and separated comprise between three and nine percent of the sample population. Only among females in Ethiopia, Kenya, Lesotho, Malawi, Rwanda, Tanzania and Zimbabwe do the formerly married make up more than 10 percent of the sample population and no country has higher than 16 percent formerly married individuals.
Section 4: Results
Compared to those formerly married, those remarried generally make up a larger percentage of the sample populations (table 1b). In nine of the 13 countries observed, remarried individuals comprise a higher percentage of the sample than those formerly married for both males and females. In Kenya, Rwanda and Zimbabwe, more males are remarried than formerly married, but the opposite holds for females, while in Lesotho, the remarried constitute a smaller fraction of the population than the formerly married. In the majority of the countries, those remarried make up more than 10 percent of the individuals in the sample population. For males and females in Cameroon, Ghana, and Malawi, males in Burkina Faso, and females in Ethiopia, remarried individuals comprise between 15 and 24.6 percent of the sample populations.
While this is already a large portion of the overall adult population, when we narrow the sample to only people who are currently married in table 1c, remarried people constitute an even larger fraction. Among those currently married, those remarried are more than 10 percent in all countries except for males and females from Lesotho and females from Kenya. Those remarried are more than 15 percent in all the remaining countries analyzed, with the additional exception of only females in Burkina Faso and Zimbabwe. Over 40 percent of males in the currently married population are remarried in Cameroon and Ghana, over 30 percent of males in Burkina Faso, Malawi and Tanzania, and over 20 percent of females in Cameroon, Ethiopia, Ghana, and Malawi and males in Côte d'Ivoire and Kenya are remarried. Except in Guinea and Senegal, the fraction of remarried individuals is higher among males. Based on these percentages, it is clear 9 that remarried individuals form a sizeable part of the married population in these 13 diverse African countries.
It has been established in previous research that the divorced, separated and widowed are at significantly greater risk for HIV than other marital statuses in many contexts in Africa. The analysis in Table 1d confirms this: HIV prevalence is significantly higher (at the 1 or 5 percent confidence level) for formerly married females in Cameroon, Côte d'Ivoire, Ethiopia, Ghana, Kenya, Lesotho, Malawi, Rwanda, Tanzania and Zimbabwe and formerly married males in Cameroon, Côte d'Ivoire, Kenya, Lesotho, Rwanda, Tanzania, and Zimbabwe. Further, the differences are significant at the 10 percent level for females from Burkina Faso, Guinea, and Senegal. Only for males from Burkina Faso, Ghana, Malawi, and Senegal are the differences not statistically significant. Notice, however, that among males in Guinea, HIV prevalence is significantly lower for formerly married males than for those who are not formerly married, as the HIV prevalence among formerly married males is zero (N = 111). Overall, these findings demonstrate that, indeed, divorced, separated and widowed individuals are generally at significantly greater risk of being HIV infected overall than those who are not formerly married.
In addition, Table 1d shows that, similar to formerly married people, remarried individuals are at significantly greater risk for HIV infection than those who have not been
remarried. An important difference, however, is that, generally, there are many more remarried individuals than formerly married individuals. HIV prevalence is significantly higher for remarried individuals (at the 1 and f5 percent confidence levels) for males and females from Ghana, Kenya, Malawi, Rwanda, Tanzania, and Zimbabwe and for females from Côte d'Ivoire, Ethiopia, Lesotho, and Senegal. Additionally, females from Cameroon and males from Côte d'Ivoire and Guinea have statistically significant differences at the 10 percent confidence level.
Only females from Burkina Faso and Guinea and males from Burkina Faso, Cameroon, Lesotho, and Senegal do not have statistically significant differences. These results demonstrate that most 10 remarried individuals in the sample are at a statistically significant greater risk for HIV infection than those who have not remarried. Table 1e analyzes the difference in HIV prevalence between remarried individuals and currently married individuals. This analysis shows that remarried individuals, especially females, are still generally at a significantly greater risk for HIV than the currently married population.
Females from Cameroon, Côte d'Ivoire, Ethiopia, Ghana, Kenya, Malawi, Rwanda, Senegal, Tanzania, and Zimbabwe and males from Ghana, Malawi, and Zimbabwe have significantly higher HIV prevalence at the 1 and 5 percent confidence levels. The differences are significant at the 10 percent confidence level for females from Burkina Faso, Guinea, and Lesotho and males from Kenya, Rwanda, and Tanzania. Only males from Burkina Faso, Cameroon, Côte d'Ivoire, Guinea, Lesotho, and Senegal are not at statistically significantly greater risk for HIV compared to all those currently married. It is important to note that, among the currently married, all remarried females have a statistically significant higher HIV prevalence. Table 2 shows the results from bivariate and multivariate regression analyses. In order to compare the relative risk of being HIV positive, Table 2a Those who have remarried are generally at more risk than those who have married only once but at less risk for HIV than those formerly married, after adjusting for age, education, wealth, urban location, religion, ethnicity, marital status and polygamy. Even after controlling for the variables, the odds ratios are still statistically higher than one for those remarried for over half of the groups. Remarried groups that are significantly more likely to be HIV positive than single individuals at the 1 and 5 percent confidence level are males from Burkina Faso, Guinea, Lesotho, Malawi, Tanzania and Zimbabwe and females from Cameroon, Ethiopia, Kenya, Tanzania, and Zimbabwe. At the 10 percent confidence level, remarried males from Ghana and females from Guinea and Rwanda are at significantly higher risk for HIV.
The results from a regression analysis among only those who are currently married are reported in Table 2b and 2c. The unadjusted odds ratios from a bivariate regression analysis for remarried individuals (Table 2b ) are shown and compared to the odds ratios from the multivariate regression adjusting for age, education, wealth, urban location, religion, ethnicity and polygamy (Table 2c) . Overall, the adjusted odds ratios confirm the unadjusted odds ratio results. If the unadjusted odds ratio is significant, the adjusted odds ratio is also significant to the same or a greater confidence level in all but four cases. The confidence level went down from the unadjusted regression to the adjusted regression only for males in Côte d'Ivoire, Kenya, and Tanzania and females in Lesotho and Senegal (though all results are still statistically significant). In contrast, the confidence level went up for females from Guinea in the adjusted odds ratio.
The results for these adjusted regressions indicate that remarried females are at a significantly higher risk for being HIV positive among the currently married. The results are significant to the 1 or 5 percent confidence levels for females from all the countries examined with the exception of the adjusted odds ratio for females from Lesotho, which was significant to the 10 percent confidence level. Males are generally not at as great risk, with only remarried males from Malawi, Rwanda, Tanzania and Zimbabwe at a statistically significant higher risk of being HIV positive.
Section 5: Discussion
Remarriage in Africa has not been examined in a systematic way within the currently published It is important to note that both these data sets use nationally representative samples of the population. Previous studies in the literature have used non-representative samples either because they follow a specific cohort in a particular location (for example, Munguti et al. 1997; Boileau et al. 2009; Hosegood et al. 2009; Lopman et al. 2009) or they compare samples from 13 different environments (Gregson et al. 2001; Boerma et al. 2003) . Some studies have used representative samples but these were limited to one country Reniers 2008; Ueyama and Yamauchi 2009) . Bongaarts (2007) uses data from 33 nationally representative surveys, however, they examine the relationship of late marriage with risk for HIV, not remarriage specifically. To the best of our knowledge, this is the first study to use nationally representative data from so many different African countries to examine remarriage in the context of the HIV epidemic.
It has been established that divorced, separated, and widowed are at a significantly higher risk for being HIV positive than other marital groups (Naibutu et al. 1994 , Nunn et al. 1994 Quigley et al. 1997; Gregson et al. 2001; Gresenguet et al. 2002; Boerma et al. 2003; Porter et al. 2004; Bongaarts 2007; Mermin et al. 2008; Reniers 2008; Boileau et al. 2009; Lopman et al. 2009 ). The results from this analysis confirm that divorced, separated, and widowed are at a significantly higher risk for being HIV positive than other groups.
This study also indicates that remarried individuals (who were, at some point, part of the divorced, separated, and widowed group) are also at a significantly higher risk for HIV infection.
For over half the groups studied, the HIV prevalence for remarried individuals is significantly higher when compared to the adult population overall. Remarried females in particular are at a significantly higher risk for HIV among those currently married.
It is not clear from the available data why these remarried individuals have a higher HIV prevalence rate. They may have contracted HIV during their previous marriage, either from their spouse or outside their first marriage. This could have been a reason for divorce or separation or HIV/AIDS could have caused the death of their spouse. Or they may have become HIV positive after their first marriage ended and before -or after-they remarried, when they may have reinitiated sexual activity. Causality is difficult to establish, even in multivariate regressions.
14 In addition, this study underscores that remarried people form a -maybe surprisinglylarge proportion of the general population and an even larger proportion of those who are currently married in the population. In most countries, there are many more remarried individuals than formerly married individuals. With a few exceptions, remarried individuals constitute over 15 percent and sometimes as high as 40 percent of all those currently married. It is important to recognize that there are large numbers of this high-risk group who are now in marriages where they might infect their spouse as well as potential extramarital partners with HIV.
Section 6: Conclusion
The results from this analysis provide important information about the number and HIV prevalence of remarried individuals in Africa. These analyses go beyond the previous literature because the data are from a large number of nationally representative surveys, enabling a far more complete picture of remarried individuals than has been described before.
The results first establish that remarried individuals generally have a significantly high risk of HIV, sometimes similar to or just lower than the HIV risk of formerly married individuals (widows, divorced, and separated individuals) that had been shown in previous literature. An important cause for concern comes from the second finding of this study, which is that remarried individuals form a large portion of the population, much higher than those formerly married.
Those remarried constitute between 10 and 40 percent of the currently married population. The large number of remarried individuals combined with their high HIV prevalence is an important source of vulnerability and further infection that needs to be acknowledged. Based on the results in this study, it is important that prevention efforts be directed at this distinctly high-risk group of remarried individuals. Voluntary testing and counseling, possibly joint testing, paired with 15 promotion of condoms within marriages and remarriages could help stem the epidemic in an important way. 
